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Background: Previous research has shown that Dutch medical residents feel inadequate in certain management
areas: 85% had a need for management training and reported preferences on the format of such training. Our
objective was to explore if the perceived deficiencies and needs among Dutch residents were similar to those of
their peers in other countries, and if a longer duration of the incorporation of the CanMEDS competency
framework into curricula as well as management training had an influence on these perceptions.
Methods: Medical residents from Denmark, Canada and Australia were approached for participation. The
questionnaire used to survey the perceptions of Dutch residents was slightly modified, translated into English and
sent by email to all international participants.
Results: Response rates were; Denmark 719/2105 (34%), Canada 177/500 (35%) and Australia 194/1213 (16%)
respectively. The Danish as well as the Canadian residents rated their negotiating skills poorly. In Australia the
residents found their knowledge on how their specialist department was organized to be insufficient, while
residents in the Netherlands rated their knowledge on how the healthcare system was organized as inadequate. In
all of the countries, more than 70% of the residents reported a perceived need for management training.
Conclusions: A majority of the residents in all countries felt the need for specific training in developing their
management competencies. The adoption of the CanMEDS framework alone seems to be insufficient in meeting
residents’ perceived educational needs in this area.
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Until now, learning by doing has been the predominant
method of training in management competencies for
most practicing physicians. In the 1970s some authors
proposed that physicians should not only be trained as
medical experts, but also as medical managers. Lawson
et al (1976) wrote: “Times and methods are changing.
Gone are the days when the physician might be paid in
kind rather than cash. Gone, too, are the days when one
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distribution, and reproduction in any mediumwhen one could be less careful about the source,
amount, and use of one’s income. The running of a phy-
sician’s office has become a complex business venture”
[1]. At the same time, some of the first management
training programs were introduced for both staff physi-
cians and trainees [1,2]. These proliferated into the
1990s as more physician management training programs
emerged [3-8]. In 1996 the Royal College of Physicians
and Surgeons of Canada defined the Managers Role as
one of seven key competencies in the CanMEDS frame-
work needed for medical education and practice [9]. A
few years later, the Accreditation Council for Graduate
Medical Education in the USA identified that Systems-
Based Practice was one of the six core competencies for
practicing medicine [10].entral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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introduced in the Netherlands as the framework for resi-
dency training programs [11], however there is still no
formal national curriculum that focuses on the develop-
ment of management competencies.
In 2009 a literature review of management skill deve-
lopment in postgraduate medical training revealed 40
articles, of which eleven were needs assessments among
medical students, residents, fellows or program direc-
tors. The general conclusion was that management
training was necessary in both the undergraduate and
postgraduate training of medical doctors. Twenty-six
articles gave a description of existing management
courses, which were all different in format and content;
all were evaluated positively [12].
In a separate study that investigated the perceived
competence and educational needs in health care man-
agement of Dutch medical residents, the residents per-
ceived their competencies in certain important medical
management areas to be inadequate. More than half of
the respondents did not feel confident in their (contract)
negotiating skills and lacked sufficient knowledge of how
the Dutch healthcare system and the respective specialist
practices were financed and organized. About one-third
gave neutral ratings on their negotiation and leadership
skills and of their knowledge of the legal aspects of
healthcare [13]. It was also found that 85% of the resi-
dents reported a need for management training [14].
Current situation of management training in
postgraduate medical education
The Royal College of Physicians and Surgeons of Canada
(RCPSC) developed the CanMEDS Framework with its
seven core competencies in the 1990s; the framework
was implemented nationally in 1996 [9]. As residency
training in Canada is university-based, any formal Man-
ager Role education is done by the individual programs
or the university. The RCPSC instituted a Manager Role
‘Train-the-Trainer’ (TTT) Program to assist residency
program directors and university curriculum planners
design and implement programs to help residents learn
this role. The goals of the TTT addressed curriculum de-
sign as applied to the development of Manager Role and
developed knowledge in the areas of health care systems,
resource management, career development, quality im-
provement, leadership and change management [15].
The framework was incorporated in Australia in 2006,
into the Australian Curriculum Framework for Junior
Doctors but provides no formal learning strategies or
outlined mechanisms for the formal assessment of the
managers’ competency [16]. In 2003, the CanMEDS
Framework was adopted in Denmark and in 2005 a for-
mal and mandatory training program was implemented
for medical residents covering areas of leadership,collaboration and health care administration to support
several of the roles including the manager role [17]. The
training program is divided into three courses stretched
over nine days. The first course is conducted at the be-
ginning of the specialist training and covers subjects and
issues from the physician’s work to illustrate and apply
rules and theoretical knowledge about the organization
and management at local and regional level. The second
and third courses run in the second half of the specialist
training. The second course involves issues of health
policy, health economics and organizational issues at na-
tional, European and international level and the third
course covers subjects and issues around leadership, co-
operation and organization at local, regional and na-
tional level with the doctor as the central actor [18].
So far our research findings on management and lead-
ership training in postgraduate medical education indi-
cate that there is a need for specific training in this area
among Dutch medical residents. However, it is unclear
whether the perceived deficiencies and needs in manage-
ment training among Dutch medical residents are simi-
lar to those of their peers in other countries. As a result
we decided to explore whether the length of incorpor-
ation of the CanMEDS framework and the availability or
not of management training programs in the postgradu-
ate medical curriculum, influences the perceived man-
agement competencies and needs of medical residents in
Denmark, Canada and Australia.
Methods
Designing the survey
A questionnaire that was designed in 2009 to survey
Dutch residents’ management competencies and needs
was translated into English and modified to suit the tar-
get groups in the different countries [13,14]. For ex-
ample, we deleted the item on coding and billing in
Australia since the junior doctors there do not take part
in that administrative process. The final questionnaire
consisted of 28 statements about the perceived manage-
ment competency of junior doctors, which covered four
areas of practice management namely: 1. the balance be-
tween patient care and personal development, 2. effect-
ively operating within the health care context, 3. allocating
healthcare resources appropriately and 4. using informa-
tion technology to deliver optimal healthcare. The respon-
dents were asked to rank their perceived level of
competence on a 5-point Likert-scale, with 1: completely
disagreeing, and 5: completely agreeing with a statement.
There were seven items which assessed how they per-
ceived their need for management education (training
variables). This section not only investigated the need for
management training, but also the preferred topics, the
preferred method of instruction, when the training should
take place and the preferred duration of training. Finally
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acteristics of the junior doctors (background variables)
i.e. age, gender, years since graduation, current specialty,
previous management experience (e.g. in a committee,
or previous job) and previous management education
(e.g. a management course). We were interested in find-
ing out whether some of these background variables
were associated with the junior doctors’ perceptions of
their management competencies and management edu-
cation needs.
Data collection
Similar to the Dutch study, we made use of an oppor-
tunity (convenience) sampling to select our target popu-
lation, as it was deemed unfeasible to conduct national
surveys in these countries due to logistical and time con-
straints. We emailed the questionnaire to all junior doc-
tors in Denmark that participated in the mandatory
courses of pedagogics and communication by the Centre
for Clinical Education since 2005. In Australia, hospital
based Medical Education Officers forwarded an email to
all the junior doctors of eight health services in the state
of Victoria. In Canada the questionnaire was forwarded
to all residents at McGill University through their re-
spective specialty programs. As the study was a web-
based survey (using the Survey Monkey web application)
links to the questionnaire were sent to the participants
by email. The survey was completed anonymously.
The survey was online for six weeks; two reminders
(in Canada one) were sent. Prior to starting the survey,
we sought for and obtained ethical approval from the
McGill Faculty of Medicine Institutional Review Board
and the ethical committees of the eight health services
in Australia. In Denmark ethical approval is only neces-
sary for biomedical research, for our research project it
was therefore not required.
Data analysis
Analysis was performed using SPSS, version 17. Descrip-
tive statistics were used to present the demographic dis-
tribution of the participants. An explorative factor
analysis was performed to identify if there were under-
lying clusters of items (scales) in the questionnaire.
Cronbach’s alpha analysis was used to test the reliability
of the resulting scales. For the final scales, scale scores
were obtained by calculating the mean score of the cor-
responding items. Whether the residents’ perceptions as
expressed by these scale variables were influenced by
background variables was investigated using multiple re-
gression analysis. The scale variables formed the
dependent variables in the analysis and the background
variables were the independent variables. In order to re-
duce the number of (dummy) variables, the following
background variables were selected: Gender, Years sincegraduation from medical school, Management training
and Management experience. Specialty (surgical vs. non-
surgical) was not selected as a background variable since
previous research indicated that this characteristic had
no significant influence on the perceived management
competency [13]. Gender was defined 0 =Male, and 1 =
Female. Years since graduation was expected to have a
skewed distribution and was therefore converted into a
logarithmic variable. Management training was defined
as 0 = No and 1 = Yes, except for Denmark where no
management training was defined as 0, residents who
followed the first mandatory course as 1, residents who
followed the first and second course as 2, and residents
who followed all three courses as 3. Management experi-
ence was defined 0 = No and 1 = Yes. The relationship
between the perceived need for management training
and the background variables mentioned above were
investigated by analyzing the corresponding cross tables
using Pearson’s Chi-square test to assess the significance
of the association. Because years since graduation is a
continuous variable, logistic regression was used to as-
sess the effect on the perceived need for management
training.
Results
In Denmark 2105 residents were approached to partici-
pate in the survey. Of this total, 719 questionnaires were
returned (response rate 34.2%). In Canada 183 out of 500
questionnaires were returned (36.8%) and in Australia 197
out of 1213 surveys (16.2%) were returned. In the
Netherlands 177 of 506 residents (35.0%) responded to
the survey [13]. The dropout rate (failure to complete the
survey) was 8.9% (n = 64) in Denmark, 10.9% (n = 20) in
Canada, 9.6% in Australia (n = 19) and 5.1% (n = 9) in the
Netherlands. There were no reasons given for not
completing the questionnaire. In Denmark 39 respon-
dents were already specialists and excluded from fur-
ther analysis.
Residents’ characteristics
The mean age of the Danish residents was 34.2 years
(SD 4.3), the mean age of the Canadian, Australian and
Dutch residents was 29.2 years (SD 3.9), 27.2 years (SD 3.8)
and 30.3 years (SD 3.0) respectively. In Denmark 36.3%
of the respondents were male, 50% in Canada 43.3% in
Australia and in the Netherlands 33.3%. The average
number of years since graduation from medical school
was 6.0 years (SD 4.2) for the Danish residents and 3.2
years (SD 2.7), 2.5 years (SD 2.5) and 4.9 years (SD 2.8)
for the Canadian, Australian and Dutch residents respec-
tively. Eighty-seven percent of the Danish respondents had
participated in management training, in comparison to
13.4% of the Canadian respondents, 14.6% of the Australian
respondents and 15.5% of the Dutch respondents. Thirty-
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some previous experience in a management or leadership
function. This percentage was 56.1% for the Canadian resi-
dents, 43.8% of the Australian residents and 58.3% of the


































Years since graduation (Mean (SD))
Previous management Training (Number(%)) Yes
No
Previous management experience (Number(%)) Yes
No
*Not-stated: the question was not answered or the answer was incomprehensible.Explorative factor analysis
The questions which did not occur in every survey were
removed and for the 26 remaining common competency
items the data from the four countries was clustered,
using a random 25% (n = 180) sample of the Danish dataNetherlands Denmark Australia Canada
(n = 168) (n = 625) (n = 178) (n = 163)
56 (33.3) 227 (36.3) 77 (43.3) 81 (49.7)
112 (66.7) 398 (63.7) 101 (56.7) 82 (50.3)
30.3 (3.0) 34.2 (4.3) 27.2 (3.8) 29.2 (3.9)
15 (8.9) 45 (7.2) 4 (2.2) 6 (3.7)
1 (0.6) 10 (1.6) 1 (0.6)
3 (1.8)
8 (1.3) 1 (0.6)
y 6 (1.0)
6 (3.6) 11 (1.8) 1 (0.6) 2 (1.2)
3 (1.8) 10 (1.6) 9 (5.5)
t 4 (2.4) 40 (22.5) 7 (4.3)
87 (13.9) 22 (12.4) 34 (20.7)
6 (1.0) 6 (3.4)
3 (0.5)
24 (14.3) 166 (26.6) 16 (9.0) 39 (23.8)
5 (2.8) 1 (0.6)
1 (0.6) 4 (2.2)
7 (4.2) 4 (2.2) 1 (0.6)
36 (5.8)
y 31 (18.5) 8 (1.3) 6 (3.4) 6 (3.7)
e 26 (4.2) 1 (0.6)
5 (3.0) 3 (0.5) 1 (0.6)
5 (3.0) 10 (1.6) 6 (3.4) 7 (4.3)
y 5 (3.0) 37 (5.9) 3 (1.8)
36 (21.4) 9 (1.4) 5 (2.8) 10 (6.1)
2 (1.2) 23 (3.7) 8 (4.5) 11 (6.7)
50 (8.0) 1 (0.6)
6 (1.0) 2 (1.1)
8 (4.8) 6 (3.7)
4 (2.4) 19 (3.0) 32 (18.0) 13 (7.9)
3 (1.3) 33 (5.3) 1 (0.6) 3 (1.8)
5 (3.0) 13 (2.1) 15 (8.4) 1 (0.6)
4.9 (2.8) 6.0 (4.2) 2.5 (2.5) 3.2 (2.7)
26 (15.5) 545 (87.2) 26 (14.6) 22 (13.5)
142 (84.5) 80 (12.8) 152 (85.4) 141 (86.5)
98 (58.3) 240 (38.4) 78 (43.8) 91 (55.8)
70 (41.7) 385 (61.6) 100 (56.2) 72 (44.2)
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tries. An explorative factor analysis (EFA) was performed
using 3-5 factors consisting of principal components
analysis and oblique rotation. After removal of ambigu-
ous items (loading difference less than 0.1) and low load-
ing items (loading less than 0.4), the EFA was repeated.
Using these indications two items were removed, and for
the remaining set of 24 items a satisfactory 5-factor solu-
tion was obtained (explained variance equal to 65%).
Table 2 shows the resulting loadings for this solution
(loadings <0.1 not shown), the numbers which are bold
are indicating subsets of items associated with each fac-
tor (scale). Based on the content of their correspond-
ing items, the five scales were indicated as following:
“Management and Leadership”, “Organization and
Finance”, “Operational Management”, “Professional
Ethics” and “Career Planning (and negotiation skills)”
respectively. The reliability (Cronbach’s alpha) of each
scale amounted to 0.90, 0.76, 0.84, 0.85 and 0.67
respectively.Table 2 Resulting scales of the explorative factor analysis
Items 1
Time management .894
Patient care vs. Practice requirements .806
Patient care vs. Personal life .683
Leadership skills .527
Handling received feedback .494
Managing a ward .477
Using information technology .449
Organisation & finance healthcare system .137
Organisation & finance specialist department
Requirements as specialist
Allocating resources based on costs -.188
Allocating resources based on finiteness
Allocating resources based on EBM .172
Advocating for patients .223
Responding to mistakes made by others -.109
Responding to mistakes made by myself
Legal rights and duties .215
Proper use of medical records .272
Dealing with conflicts .239
Improving quality processes -.120
Negotiating personal ambitions
Create career opportunities .104
Negotiate working conditions -.138
Personal financial management .284
*Scale 1: Management and Leadership, Scale 2: Organization and Finance, Scale 3: O
(and negotiation skills).Perceived levels of knowledge and skills
In general, residents from Denmark gave their own man-
agement competencies a mean score of 3.54 (SD 0.40).
The Canadian residents rated their management compe-
tencies with an average of 3.35 (SD 0.51), the Australian
residents had an average score of 3.45 (SD 0.42) and the
Dutch residents 3.39 (SD 0.37). The mean overall scores
per scale can be found in Table 3.
The three lowest rated items from the Danish resi-
dents were “negotiating working conditions” 2.51 (SD
0.97), “negotiating personal ambitions” 3.10 (SD 0.98)
and “improving quality processes” 3.25 (SD 0.94). For
the Canadian residents the three lowest rated items were
“negotiating working conditions” 2.13 (SD 0.91), “ne-
gotiating personal ambitions” 2.58 (SD 1.00) and “or-
ganization specialist department” 2.66 (SD 0.97). The
three lowest rated items for the Australian residents
were “organization of a specialist department” 2.59 (SD
0.92), “negotiating working conditions” 2.75 (SD 0.93)
and “organization of the healthcare system” 2.86 (SDScales*























perational Management, Scale 4: Professional Ethics, Scale 5: Career planning
Table 3 Perceived levels of knowledge and skills
Mean (standard deviation)
Denmark Canada Australia Netherlands
Mean 3.54 (0.40) 3.35 (0.51) 3.45 (0.42) 3.39 (0.37)
Mean scale 1 3.76 (0.48) 3.74 (0.58) 3.88 (0.45) 3.65 (0.47)
Time management 3.43 (1.00) 3.51 (1.00) 3.67 (0.87) 3.59 (0.89)
Patient care vs. Practice requirements 3.49 (0.84) 3.50 (0.88) 3.90 (0.67) 3.40 (0.90)
Patient care vs. Personal life 3.79 (0.87) 3.64 (0.84) 3.80 (0.78) 3.40 (0.89)
Leadership skills 3.79 (0.76) 3.83 (0.84) 3.67 (0.74) 3.54 (0.70)
Handling received feedback 3.88 (0.65)† 3.84 (0.79) 3.98 (0.61)† 3.92 (0.55)†
Managing a ward 3.88 (0.64)† 3.93 (0.72)† 3.92 (0.55)† 3.78 (0.70)
Using information technology 4.11 (0.69)† 4.01 (0.83)† 4.23 (0.64)† 3.94 (0.87)†
Mean scale 2 3.46 (0.71) 2.93 (0.77) 2.78 (0.78) 2.40 (0.65)
Organisation & finance healthcare system 3.55 (0.84) 3.23 (0.98) 2.86 (0.97)* 2.55 (0.84)
Organisation & finance specialist dep. 3.42 (0.89) 2.66 (0.97)* 2.59 (0.92)* 2.11 (0.77)*
Requirements as specialist 3.39 (0.93) 2.92 (0.96) 2.88 (0.98) 2.53 (0.81)*
Mean scale 3 3.55 (0.51) 3.74 (0.64) 3.40 (0.62) 3.75 (0.49)
Allocating resources based on costs 3.28 (0.86) 3.47 (0.88) 3.16 (0.86) 3.42 (0.86)
Allocating resources based on finiteness 3.39 (0.71) 3.71 (0.82) 3.46 (0.86) 3.65 (0.70)
Allocating resources based on EBM 3.76 (0.76) 3.81 (0.68) 3.44 (0.82) 3.90 (0.58)
Advocating for patients 3.76 (0.76) 3.95 (0.81)† 3.54 (0.80) 4.03 (0.60)†
Mean scale 4 3.55 (0.53) 3.28 (0.66) 3.52 (0.58) 3.51 (0.48)
Responding to mistakes made by others 3.38 (0.83) 3.07 (0.90) 3.29 (0.89) 3.33 (0.80)
Responding to mistakes made by myself 3.69 (0.77) 3.38 (0.83) 3.59 (0.83) 3.53 (0.75)
Legal rights and duties 3.80 (0.73) 3.29 (0.96) 3.66 (0.69) 3.49 (0.75)
Proper use of medical records 3.82 (0.76) 3.43 (0.91) 3.76 (0.81) 3.62 (0.74)
Dealing with conflicts 3.33 (0.85) 3.56 (0.88) 3.54 (0.73) 3.72 (0.64)
Improving quality processes 3.25 (0.94)* 2.94 (0.97) 3.29 (0.96) 3.38 (0.87)
Mean scale 5 3.27 (0.67) 2.74 (0.79) 3.18 (0.65) 3.16 (0.63)
Negotiating personal ambitions 3.10 (0.98)* 2.58 (1.00)* 3.11 (0.93) 3.38 (0.86)
Create career opportunities 3.71 (0.82) 2.89 (1.02) 3.30 (0.82) 3.42 (0.85)
Negotiate working conditions 2.51 (0.97)* 2.23 (0.91)* 2.75 (0.93)* 2.45 (0.87)*
Personal financial management 3.75 (0.92) 3.26 (1.09) 3.54 (0.89) 3.36 (0.94)
*Three lowest scores per country, † Three highest scores per country.
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“organization of the healthcare system” 2.11 (SD 0.77),
“negotiating working conditions” 2.45 (SD 0.87) and
“requirements as a specialist” 2.53 (SD 0.81).
The three items the Danish residents rated highest
were “using information technology” 4.11 (SD 0.69),
“handling received feedback” 3.88 (SD 0.65) and “man-
aging a ward” 3.89 (SD 0.64). The three highest rated
items among the Canadian residents were “using infor-
mation technology” 4.01 (SD 0.83), “standing up for
patients” 3.95 (SD 0.81) and “managing a ward” 3.93
(SD 0.72). The three highest rated items for the Australian
residents were “using information technology” 4.23 (SD0.65), “handling received feedback” 3.98 (SD 0.61) and
“managing a ward” 3.92 (SD 0.55). The three highest rated
items for the Dutch residents were “standing up for
patients” 4.03 (SD 0.60), “using information technology”
3.94 (SD 0.87) and “handling received feedback“ 3.92
(SD 0.55), as can be seen in Table 3.
Multiple regression analysis per country
Denmark
As is shown in Table 4 there were three variables, which
had a significant influence on the overall perceived man-
agement competencies of the Danish residents. The first
variable was “gender” (b = -.108, p = .001), the male
Table 4 Results of the multiple regression analysis
Dependent variable Gender Management experience Years since graduation Management course
b beta p b beta p b beta p b beta p
Denmark
Overall .108 .135 .001 .181 .229 .000 NS .082 .160 .001
Management and Leadership .139 .142 .001 NS NS .111 .027 .027
Organization and Finance .148 .099 .016 .281 .190 .000 NS .121 .047 .010
Operational Management NS .133 .125 .003 NS .126 .034 .000
Professional Ethics .097 .088 .033 .210 .193 .000 .187 .123 .012 NS
Career planning .224 .161 .000 .297 .215 .000 NS NS
Canada
Overall NS .292 .290 .000 .201 .166 .037 NS
Management and Leadership NS .235 .205 .014 NS NS
Organization and Finance NS .392 .255 .002 NS .435 .192 .018
Operational Management NS NS NS NS
Professional Ethics NS .226 .173 .037 .310 .197 .015 NS
Career planning NS .506 .319 .000 .487 .255 .001 NS
Australia
Overall NS .178 .216 .007 NS NS
Management and Leadership NS NS .244 .174 .023 NS
Organization and Finance NS NS NS NS
Operational Management NS .203 .164 .041 NS NS
Professional Ethics NS .188 .163 .046 NS NS
Career planning .270 .203 .008 NS NS NS
Netherlands
Overall NS .172 .238 .003 NS NS
Management and Leadership NS NS NS NS
Organization and Finance NS .292 .237 .003 NS NS
Operational Management NS NS NS NS
Professional Ethics NS .200 .208 .011 NS NS
Career planning NS NS NS NS
b = regression coefficient.
beta = standard regression coefficient.
p = significant.
NS = non-significant.
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scores in comparison to their female counterparts. The
second variable was “previous management experience”
(b = .181, p = .000), where the residents with previous
management experience gave themselves significant
higher ratings than their colleagues without such experi-
ence. The third factor was “previous management
course” (b = .082, p = .001), where the residents with
more training scored on average increasingly higher
(mean of no training 3.40 (SD 0.38); mean of one train-
ing 3.55 (SD 0.37); mean of two training courses 3.57
(SD 0.38) and the residents who participated in all three
training courses had a mean of 3.83 (SD 0.27)). Thesethree variables were also of significant influence in the
factor “Organization and Finance” (gender b = -.148, p = .016,
experience b = .281, p = .000 and training b = .121, p = .010).
In the factor “Management and Leadership” the variable
gender had a significant influence (b = -.139, p = .001),
as did the variable training (b = .070, p = .027). In the
factor “Operational Management” the variables experi-
ence and training were of significant influence on the
average ratings of the residents (b = .133, p = 0.002
and b = .126, p = .000 respectively). In the factor “Profes-
sional Ethics” gender, experience and years since graduation
had a significant influence (b = -.097, p = .033, b = .210,
p = .000 and b = .187, p = .012 respectively). And in the last
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management experience were of significant influence
(b = -.224, p = .000 and b = .297, p = .000 respectively).
Canada
The two variables which had a significant positive in-
fluence on the overall mean scores of the Canadian
residents were “previous management experience”
(b = .292, p = 0.000) and “years since graduation”
(b = .201, p = 0.037). These two variables were also of
influence in the factors “Professional Ethics” (experience
b = .226, p = 0.037 and graduation b = .310, p = 0.015) and
in “career planning” (experience b = .506, p = 0.000 and
graduation b = .487 p = 0.001). In the factor “Management
and leadership” only previous management experience
had a significant influence (b = -.235, p = 0.014). In the
factor “Organization and Finance” previous management
experience had a positive significant influence (b.392,
p = 0.002), but a previous management course had a
negative significant influence (b = -.435, p = 0.018).
Australia
The only variable which had an influence on the aver-
age overall score was “previous experience” (b = .178,
p = 0.07); residents who had previous management ex-
perience gave themselves on average higher scores. This
effect was also seen in the factors “operational man-
agement” (b = .203, p = 0.041) and professional ethics
(b = .188, p = 0.046). In the factor “management and leader-
ship”, residents who had more years since graduation gave on
average lower ratings than their colleagues with fewer years
since graduation (b = -.244, p = 0.023). In the factor “career
planning” female residents gave themselves lower scores on
average than their male counterparts (b = -.270, p = 0.008).
Netherlands
In the Netherlands only the variable previous experience
had an influence on the average ratings of the residents
(b = .172, p = 0.003), the residents who had this experience
rated themselves on average higher. This effect was also
found in the factors Organization and Finance (b = 0.292,
p = 0.003) and Professional ethics” (b = .200, p = 0.011) [13].
Needs assessment
More than fifty percent of the residents from all four
countries felt that there wasn’t sufficient attention
being given to management training in their current
residency program. The vast majority of residents in
all four countries had a need for management training
(Denmark 84.7%, Canada 83.5%, Australia 76.8% and the
Netherlands 85.3%). When we analyzed the different sub-
categories in Denmark we saw that 84.6% of Danish resi-
dents who had not received any training yet, had a need
for management training. The percentages of residentswho perceived a need for additional management train-
ing after a first training course was 87.0%, after two train-
ing courses 81.2% and after all three training courses
78.9% respectively.
The top three preferred topics for a management
training program differed between countries except for
“negotiation skills” which was in the top three of pre-
ferred topics in all four countries. Two topics that were
least preferred in all countries included knowledge of
“computer systems” and “electronic databases”. The fa-
vorite method of instruction was the same for Canada
(70.6%), Australia (68.5%) and the Netherlands (84.7%),
namely a workshop. The residents from Denmark pre-
ferred a case based method (63.6%). The majority of
all residents chose “physicians” or “extramural experts
(e.g. a lawyer)” as preferred instructors for such pro-
grams. The hospital manager was chosen least frequently
in all four countries. The preferred length of each train-
ing differed between Denmark, Canada and Australia
from one hour to a half day. The preferred frequency of
the sessions among those respondents varied between
once every month or every half-year. In the Netherlands
however, the preferred length of training and training fre-
quency was investigated using open questions. The
respondents’ preferred duration of the training ranged
from 1 to 400 hours, with a mean of 17 hours. The length
of the program that they preferred most was one that
was spread over days (n = 42 times) or years (n = 43
times). A training period spread over months (n = 19
times) or weeks (n = 2 times) was not a preferred choice
[14]. The majority of all residents chose the postgraduate
period as being the most suitable period for management
training rather than during medical school or after
specialization (Denmark 87.3%, Canada 85.3%, Australia
75.7%, the Netherlands 95.3%) (Table 5).
Influences on the perceived need for management
training per country
Denmark
Gender was a significant influence on the perceived need for
management training. Significantly more female residents
had a need for management training than their male coun-
terparts (p = .004). Previous management training (p = .291)
and previous management experience (p = .206) were not a
significant influence on the need for management training.
Also, the years since graduation was not a significant
influence on the perceived need for management train-
ing (p = .131).
Canada
Gender, previous management training and previous
management experience were not a significant influence
on the residents need for management training (p > .05).
The years since graduation did have a significant
Table 5 Residents’ needs (Times chosen (%))
Country Denmark Canada Australia Netherlands
(n = 632) (n = 170) (n = 181) (n = 170)
Sufficient attention* Totally disagree 26 (4.1) 27 (15.9) 21 (11.6) 17 (10.0)
Disagree 335 (53.0) 66 (38.8) 73 (40.3) 69 (40.6)
Neutral 174 (27.5) 41 (24.1) 54 (29.8) 43 (25.3)
Agree 79 (12.5) 33 (19.4) 28 (15.5) 39 (22.9)
Totally agree 18 (2.8) 3 (1.8) 5 (2.8) 2 (1.2)
Needs training Yes 535 (84.7) 142 (83.5) 139 (76.8) 145 (85.3)
No 97 (15.3) 28 (16.5) 42 (23.2) 25 (14.7)
Top three preferred topics Leadership skills 413 (65.3)
Negotiation skills 358 (56.6) 107 (62.9) 113 (62.4) 119 (70.0)
Cost-effectiveness 284 (44.9) 92 (50.8)
Career 128 (75.3) 109 (60.2)
Financial planning 111 (65.3) 92 (50.8)
Specialist department 108 (63.5)
Healthcare system 97 (57.1)
Top three least preferred topics Computer systems 91 (14.4) 33 (19.4) 21 (11.6) 13 (7.6)
Private practice 134 (21.2)
Electronic database 154 (24.4) 35 (20.6) 19 (10.5) 21 (12.4)
Communication skills 30 (17.6) 34 (18.8)
Cost-effectiveness 18 (10.6)
Top three method of instruction Case based 402 (63.6) 56 (32.9)
Interactive 355 (56.2) 85 (50.0) 107 (59.1) 64 (37.6)
Workshop 350 (55.4) 120 (70.6) 124 (68.5) 144 (84.7)
Lecture 83 (48.8) 102 (56.4)
Preferred Instructor Physician 534 (84.5) 148 (87.1) 153 (84.5) 140 (82.4)
Expert** 404 (63.9) 115 (67.6) 108 (59.7) 140 (82.4)
Manager 184 (29.1) 43 (25.3) 53 (29.3) 36 (21.2)
Top two preferred length each teaching One hour 86 (47.5) †
Two hours 54 (31.8) 59 (32.6)
One day 322 (50.9)
Half day 129 (20.4) 68 (40.0)
Top two teaching sessions every.. Month 220 (34.8) 56 (32.9) 72 (39.8) †
Half year 200 (31.6) 68 (40.0) 39 (21.5)
Training should occur during.. Medical school 201 (31.8) 51 (30.0) 92 (50.8) 42 (24.7)
Postgraduate training 552 (87.3) 145 (85.3) 137 (75.7) 162 (95.3)
As a specialist 341 (54.0) 30 (17.6) 43 (23.8) 32 (18.8)
*Sufficient attention is given to management training in my residency program.
**Expert: extramural expert, e.g. a lawyer.
† This was an open question in the Dutch questionnaire, for the answer see section “needs assessment”.
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was for management training (b = -2.52, p = .000).
Australia
Female residents had on average a significant greater need
for management training than their male counterparts(p = .015). Previous management training was not a sig-
nificant influence, residents who did not have previous
management experience had a significant greater need for
management training than their colleagues who did have
such experience (p = .007). Logistic regression showed
that the more years since graduation passed the more
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p = .009).The Netherlands
Gender was not an influence on the perceived need for
management training (p = .283). Neither was previous man-
agement training (p = .263), previous management experi-
ence (p = .256) or the years since graduation (p = .798) [14].Discussion
In this study we investigated whether the perceived defi-
ciencies and needs among Dutch residents were similar
to those of their peers in other countries and if a longer
incorporation of the CanMEDS framework and manage-
ment training had an influence on the residents’ percep-
tions of their management competency.
We used a questionnaire that measured the perceived
management competencies of residents from Denmark,
Canada, the Netherlands and Australia and found out
that on the average, residents from Canada scored low-
est in their perceived competencies. In addition, the
Canadian residents had lesser number of years of clinical
experience post graduation than their Danish and Dutch
counterparts and multiple regression analysis showed
that this factor significantly influenced the average per-
ception of their management competencies. This finding
was remarkable however, since the CanMEDS frame-
work emerged from Canada and had been implemented
in their postgraduate training program about 10 years
prior to its implementation in the other countries
included in our survey. The Canadian respondents
scored especially low, in comparison to the residents
from the other countries, on the items in the factors
Career Planning and Professional Ethics. Our assump-
tion is that this may be due to the fact that the general
guidelines for postgraduate training programs set up by
the RCPSC are subject to the interpretation of the differ-
ent program directors and how they subsequently trans-
late these guidelines into specific educational activities.
It is possible for example, that residents do not receive
any training in these areas, because some program direc-
tors may feel that residents will learn this on the job, or
that they may get more training in their senior years.
Why the Dutch residents gave higher ratings than their
colleagues in Canada is not completely clear, since they
too do not receive any mandatory management training
during medical school as well as during the postgraduate
training. An explanation for the higher ratings from the
Australian junior doctors could be that in some univer-
sities a number of hours are spent on topics such as
health services management and health economics [per-
sonal communication: S. Ahern, Medical Director of
Postgraduate Medical Council of Victoria, Australia].The residents from Denmark gave themselves on aver-
age the highest scores, which could be due to the
mandatory management training, which all residents in
Denmark receive. We saw in our results that the more
training they received, the higher their average score was
(mean no training 3.40 (SD 0.38), mean one training
3.55 (SD 0.37), mean two training courses 3.57 (SD 0.38)
mean three training courses 3.83 (SD 0.27)). Moreover
the medical students in Denmark also receive a three-
week course on Medical Sociology where topics such as
“knowledge of how the healthcare system is organized and
financed”, “management technologies”, “quality develop-
ment” and “health policies” are being addressed [19].
The item “negotiating working conditions” was in the
top three of lowest perceived competencies in all four
countries. “Knowledge of how their respective specialist
department is organized and financed” was in the top
three of lowest scored items in Canada, Australia and the
Netherlands while the other items in the respective top
three category differed per country. These differences can,
for example, be attributed to the structure of the health
care systems the residents were working in, or to the edu-
cation they received in (medical) school. These differences
should be accounted for when developing and designing a
management training in the different countries.
The same can be said about the residents preferred
topics for a future management course. The topics dif-
fered per country except for “negotiation skills” which was
in the top three of preferred topics in all of the countries.
Since the majority of the residents from all four countries
rated their negotiation skills lowly and chose it as a pre-
ferred topic for a management course, it suggests that this
topic is a subject residents want to know more about and
that it is a need which is felt in all participating countries.
Most importantly, the majority of the residents from
all four countries felt a need for (more) management
training. In Denmark, despite the extra attention that
was given to the managers’ role during the postgraduate
training, the average need for additional management
training remained high. The different subcategories
showed that the percentage of Danish residents who had
not received any training yet and had a need for man-
agement training was 84.6%. The percentages of resi-
dents who had an additional management training need
and received one, two or all three training courses was
87.0%, 81.2% and 78.9% respectively. An explanation for
the increase in percentage after the first training could
be that their interest in the subject is being raised after
their first management course and that awareness arises
of their knowledge gap in this area.
The favorite method of instruction was the same for
Canada, Australia and the Netherlands, namely a work-
shop. The residents from Denmark preferred a case based
method. The majority of all residents chose “physicians”
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gram. The preferred length of each training differed be-
tween Denmark, Canada and Australia from one hour to
a half day. The preferred frequency of sessions among the
respondents from those three countries was once every
month or every half year.
We acknowledge that there is little room left for add-
itional content in most postgraduate medical curricula
and that including yet another element, namely medical
management, into these busy programs may be difficult.
However we think that since the managers role has been
identified as a key competency in the four participating
countries, the training programs in those countries need
to design courses to develop this competency. Also, the
extent to which these skills would need to be taught
may differ for instance by the resident’s number of years
in training or their personal interest. Nevertheless, our
research showed that the majority of the residents felt a
need for a basic understanding of medical management.
As we mentioned earlier in our methods section, there
were constraints e.g. logistical and time that influenced
our approach and choice for convenience sampling. As
this could have resulted in our survey population being
biased, we need to interpret our findings with caution.
For example, the response rate was not as high as we
had hoped for in all four countries and particularly low
in Australia, despite the two reminders we sent. We as-
sume that the low response rates could have been due to
the increasing amount of emails and questionnaires that
residents receive, which may have resulted in a lack of
time and interest in the residents to respond. We know
this to be especially true for the Australian residents, as
they regularly receive surveys from their own health ser-
vices. Furthermore, our use of convenience sampling in
the Netherlands, Australia and Canada may have
resulted in a selection of samples that were not fully rep-
resentative of the situation among all the residents at a
national level in the respective countries. In other words,
our findings in the district of Victoria may not necessar-
ily be representative of a national view or of the view of
residents in other districts. However, we do expect some
degree of generalizability in the results since all coun-
tries have similar frameworks (CanMEDS) in their na-
tional health services, which have been used to develop
their respective professional training programs. Finally,
caution should be exercised when interpreting these
results as we measured the perceived management com-
petencies of the residents in our survey, and it is possible
that the scores could have been different if objective as-
sessment methods had been used.
Conclusion
In conclusion, the incorporation of the CanMEDS frame-
work alone does not seem to be enough to improve theperceived management competencies among medical resi-
dents. The majority of the residents from all four coun-
tries had a need for management training, despite the
duration of the incorporation of the CanMEDS framework
and whether or not management training was provided in
their programmes. Furthermore, receiving formal manage-
ment training seemed to positively influence perceived
management competencies. While we acknowledge that
any recommendation for additional management training
within the medical curriculum would undoubtedly be at
the cost of the attention given to development of other
professional competencies, there is sufficient evidence to
suggest that the introduction of formal management train-
ing in postgraduate training programmes should be made
mandatory, and that these should be adjusted to the spe-
cific needs of the residents in every country.
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